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FIELD: oil and gas production Industry. SUBSTANCE: this relates to repair and maintenance of casing 
string! and improving to efficiency. According to method, rone of disturbed tightness of casing 
string is covered from inside of casing string by patch made of deformable pipe produced from 
thermoplastic material, for example polyethylene. Excess pressure is created due to expansion of 
self-heating and self-expanding material such as limestone mixture for mining and drilling 
operations. Pipe produced of mermopiastfc material b flUcd with this mixture before covering 
zone of disturbed tightness of casing string. EFFECT: higher efficiency. 2 d. 
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(54) CHOCOB BOCCTAHOBJIKHHH rEPMETHWHOCTM OBCAflHHX EOHOHH 
(57) Abstract: 

H3o6pcTesMc oTBocarcfi k ocViacTH pcuaeTBO-Ksomn^nrnHbix pa6<rr r BanpaBneso sa noBbtmema 
a^esTHEHOCTH. Cyn> ■3o6pcit a an: cnoco6 sajuntwaercH b nepespfarrsBi soma BercpMerinraocTB o6ca^Boft 
KonoHBht BnayrpH iuiacm*pcu bo nctopMBpyeMaft Tpy6t4, bstotobticbhoh bo TcpMonnacTHWHoro 
uaTcpaana, Hanpnnep immoToneua, a B36uTO«nioe naaaeHHc co^aiox 3a ctct pacampeeMH 
caiaiyaaorpeBapnyrocg b carapacniKpfDoaicrocH uarrepaana, Hanpauep. CHTB - cmcch ksbcctkobob juth 
rcfsaux m (SypoBboc pafiorr. aoroptAf sanonRBBT Tpy6y B3 TepMoaixacTinsBoro uaTcpaana aspen 
nepeKpfcrrra* 3oeu HerepweTiniHocTB o6ca^HOH KonoHHbi. 2 3jl <^-nbt. 1 Tafin. 
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Description (OncaHic B3o6pcreHM5i]: 

MsoopereBKe othochtch k o&iacrn peM<»TBO-B3QnHi5SOBHMX paiSoT (PHP), a mmchho k cnoco6aM 
Doocranowiemin repuercnHOCTH o6caAHWX kohohh. 

M3BOCTCH cnoco6 BoocraBoan«STB5i repuemBOCTH oticaftHbuc kojiohh, eauocwajoiipifl cnyai kohohhw 
HaoocsoHtouzipeccopabCX TpyfS (HKT) hbxc MHTCpsana HapynrcHHH otfcaflHcfl kojiohhw, 3aKa^rasaHKc 
Ta MnoBB p y ■ n mere pacTeopa b HKT np« ©TKpbiroM 3arpy6H0M npocrpancTBe. oormm HKT Bbnnc 
pac^ceTBoro ypoaHH T aMnoaoBp ywngro pacreopa n ckbsuzxxhc, npc^aBramaHHc Taunounpyioa^ero pacreopa 
3a o6ca^ByK> KCJHWHy npn 3aKpbtT0M 3arpy<SHaM npocrpaHcrBe 01- 

Hcaoctbtkh ananora saxmoqanroz b tom, uro, BO-nepabDC. npoAaBKa TaMnoBJtpy uiua v pacTBopa b 
3asonoBnoe npocrpaBcrBO BOOMc-acea Tomato ocfl bwcokhw BSObiTouutJM ^aHJiCHKCM. *rro He6e3cnacffl> aab 
qpnocTHocrH ocTam*zoa lacro oocaAHoft kotiohhm, BO-BTOpbix B3-aa ycaflotmocm rawnDHHpyioiqKx 
uarepHanoB peaym/rafr gBB OCTb onepanBfi ee npeobanaer 50%. 

H — 6cm ee Cnaami x B3o6pe TCB JD0 no rexmnsecKott cyrrptocrH hbtxrctcb cnooo<5 ycraaoaoi miac*rt>rpH b 
BHTepBa/xe BcrcpeMermBocm o6caABOH eojiohbw nyreM ncpcKpunoi sobm BerepMeTnraocrB BaayrpB 
nnacTbipeM bo Mtrwunracxon rpytfu c nocjie^yionpiu ee pacnmpetORM 3a cuer ooqffamMg h36utouboto 

JjaB/ICHMH (2|. 

Hq ff OCT M TCB B3 B B CTBDP 0 CIXOOo6a 3aKJITOa€TC5I B TOM. WTO IDiaCTNpb BfalDQTXBeH 03 UCTSJUia. a 3T0 HC 

nooBO/i>scr Marrepmui unacrfaipH oAAOB/nmarb b cannrora rpeuumy e o6caflBOH eojiohhc. 

3aflana saBjixnaerca b noeumeHHH ^ckthbhocth peMOHTBO-R3onHqBOHHb(X pafior npn oflHOBpeueBBOu 
cbuxchbh Tpy^ooarpar. 

nocrafineHHaH sanana jjocthtmtch tcm. <rro b cnocotie, cauijcmaxttiicw nepexpuTBe 3ohw hctcpmcthuhocth 
o6canBbix kojtohh mHyrpH nnacrupCM. BbaxoJlBXSBbDrf b bhac AaJjopiaipyeMo* rpy6faf, pacnxKpeBJxc 
nnacTbipa no acea ajdqk nyreM cosAatiflfl BdObrramoro AaaneBBH, b Ka^ccree Ae4opMBpyeMoa Tpy6bi 
Bcnom>3yx>r rpyCy B3 repMonnacrBtzBoro waTcpnana, a H36wro«jHoe AaaneHBe ccaRaxrr 3a curr 
pacnrapeHHH caMcpasorpeBaionjerocH h pac ui iq>5nonjeroca viarcpaana. KoropuM sannnmoor TpytSy B3 
TepMonjiacTBMHoro Marcpaana nepefl nepespbiTBeM 30hn hctcpmctiwboctm ooca^Boa kgjiohhw. B Ka^ecrec 
TcpMODJiac muH o t x> uarepaana acnomoyKyr nojucmuicn, a b KanecTBe caMopasorpeaaioiz^rocH a 
r^»Mn paff nm>uMi ii y r«r«y MaTCpoa/ia Bcnojibsyior CKTB - c&tccb H3BecTKooyio ropHbix h oypoBfeixpatior. 

CHTB npaxtBR PT, rgiaBBUM o6pa3«M, npn paspymcBiiH apotmboc xpymrax Marepnanoa (cKanbHbic nopoA^)* 

OCTGHKbOC B XC7K300CTOHHUX H3AUIK*. KOMCBHblX BUiaflOK, D^W Ao6bWH npHpOffBO TO Kfl MH H. OH 

npc^craanffier ooooA ™* rrmnwt* Aparmj* aer opp<on l h nrffripMBoranarHMn uarepxan, nawagti l c Bqnpd 
mc/iowyw peaKOVO (pH 12). npx cuemnaim nopomaa CHTB c eofloft oopasytroi cyawxam (pafiouan 
CMBCbl. Koropaa oynyin sa/nrra b amyp. cncnasHbts b o6mxtc nc«7icmaxpcM paopymoooo, c re«KSBew 
BpCMCBB cxBaTbmaeTCB, i B e pw ccT. oABOBpoceHBO yBcnEHKBaHCb a o6bofc Ybcjiotchhc ooiacua - cnc^CTBHe 
r^paranHK KOunoHEHTOB, hxd^hh^kx b cocraB CKTB, npaBO^BT k paatarnoo a ranypc rH^paranpoHBoro 
AaaneBHn (6anee 40 MJIa). Ffofl ffeftcTBHicM na^paraiQioHXioro AaancsHH B toic o6b<XTa pa3CHBanrcH 
aanpjnscHBH. npBBOflynqgc k ero paspymcHEoo 13 J. 

GcraB cycncii3H» CHTB 3amrrb b Tpy6y H3 TcpMonnacTHHHoro MaxcpHa^a. to ccn> ir> Ma-rcpnajia, 
pasunraaion^srocsi npa aarpesaKEB* 3apq>uerK3KpoaaTb kobxdj. to ucp«3 IJS u aawHercH peaxnBH c 
Gb^oKHneu renna b pacmBpcHBdi CHTB. Tama Bw^cnncrcH AocTarranBO. iro6bi pasorpcTb Tpy6y pp 110 - 
120°C, a 9TO Bbone To^neparypw, npa KoropoA, HanpHUtp, no7B»TH7ieH pa3u»r<zaeTCH h npoBBOner 
noBbcncBHyv ToywTb. Tpyoa yBCjnraaBacTcH AJraMcrpc 6ca paspymcBBH, a a cnytjac ee 
npenB&pBTeniAoro coycxa b cKBajKBuy d aoay BcrepMrnnoiocTB ofcajDiaH kojiohhw c aamrtai 
npsDKHiiaercfi k oocaj^BOfl KonoeBC TepMoroiacnriBbDl Marepgan npoHBxaeT a cbhd^ kjxh TpenBtay b nocne 
OKOHnaBBft peaxnBH b nopuainoanBB TeMneparypbi aarBep^eBacr b oocciKtamaeT BaflewHyu Bsonmnno 
noBpexneBaa b oocaAHOB kojiohhc. 

npHwep pcajmaaiBfH. IlpcnnojiojKHM, «rro ea myCiasz 400 u vsaury aTai yroHHOH Konoima AHaMcrpow 146 mm 
c romiDnxoB crenox 8 uu aueer TpenDmy mspaHofl 2 uu m atibboh 2 w. 

Eepyr m u w*i w ntBoayp rpy6y a^ibbob 4 m c aapyaanbiM ABai«erpou aa 2 uu ufHHnr BHyrpeHHero 
AMaMcrpa o6can BBB kqjiohhw b BHTcppanc bxixpmctkhhocth (t.c. 128 mm) b ToraupHOB creaox 6-8 mm. 
3arnymaK>T hbbebkb kobcu Tpy6. Totobht cycnooBio CHTB, jyis\ Hero 6epyr 100 sr nopomsa h 30 n 
rexHBtifiCKOH boau. CycneH3B» 3amsBaioT a norasarBneBOByio rpy6y. repMenzaiipyioT aepxRHfl KOHen t rpy6 h 
aa KonoBBe HKT ana Tpoonie Tpyoy cnyocajor b 3ony HepepMCTHtiHocTV oocaABoft aojioHiibi. 

Mcpes 1.5 h HatHHaercH peaKUHH w bpohcxjoabt paaorpes m paoAyaaHite nojnwrHncaoBoft Tpy6w annorb 
n/m oonpaxocHOBeuBB co creaKaMH oocaAHOft kotiohbiii. Bonce Toro, nocaojibKy MarcpHaji rpy6bi 
pa3MRr«ieH, oh npoHKaaer h b rpenno3y, raxxM oCpamM AononHBTCJibHo ee repMenoMpyer. 
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riocjic OKOHuaHKH pcainjHx, KOTop&H npoTasaer 0,5 - 1,0 csBaiuray ocraaJunoT b nosoe sa 4 - 5 i jyiH 
BoocraHOBJiaoiH TCMocpaTypw h ^etrocpfjcBanssH n oiuurmji eaogoH Tpy&ji. 3otcm KOJiosHy HKT urns 
rpocscK, Ha Koropboc nnarrbipb Gun cnyn^ce e nnmnwy, no^BXuax>T ha pppqaxHocTb. D cKBaaaray 
cnycxMor KonoHHy 6ypnribHbix TpytS c uanmtfapxrrafaiM TypGooypou. aojiotou hjih $pe3oft h pa36yp«Barrr 
pcpvecTraspywm^c yam* a cqnepKHMoe nomsaTKneaoBaft TpyfSbi. KcnoHHy DypznhHbOt Tpy6 no«HHuaioT. 
ripoH3eo^rr onpeccoBKy o6canKofi kohohhw carviacso AeacTeyncqHU HBCTpyicrpww. 

ripcHwymocTBa npcyyiara ei J DP O m imorta ochdbmbbidtoi sa tow, <ito noBpea^gcgHC b o6canHofl kotiobhc 
BoojnipyeTCJi Conec Ha^exHO sa ckt apoHKKHDBesHft Marepiiajia njiacTbipn b cskh^ huh ipemjmy. K Towy 
ate zmacTbipb ro emrCTgnecg oro uarepssana ^anr>OBcwncc, rax sax hc hq^bcpjkch KoppcoKH. 

Hctothhkh KB^opMaiQDi: 1. B/iBUKcBHH B.A., YMCT^acs B.r. CnpaBOHKKK Macrcpa no Kajasmrwaauy 
peuoHTy CKBaxHB. M.. Heflpa, 1985. c.163. 

2. ABTOpcsoe CBKRcrcjibcrrDO N 1601330, CCCP, xji. £ 21 B 29/10, 1990 - npoTomn. 

3. HacrpyxsKH no ppnueaefflDO cmoch zoBccncoBofl ;yiH ropHbtx h 6ypoebtx patior (CUTE). Vlaft. AO 
"CT p o AnaT e pH aTibi * . 7 c 
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Claims |4>opuyna H3o6peTeHxsi]: 

1. Cdoco6 BOocraBa&ncBHH rqac iiWHu cru o6c££Hux kqjxqhh, BBJixreaxxnpft nepespbiTBe aoaw 
BerepMeTOTHOCTB Ksayrpa. nnacTbtpeu, BunanHasHbiu b ekrc flcxfcopUHpyeMoft Tpytiw, b pacmupeBHe 
nnacTbipfi 00 scefl ^nme nyxeu ooamaHBH HaowroMBoro AaBneera, orjnraaniQrikcR to*. *nx> b Kanecree 
ffe^opMBpyeuoH TpyfSw Bcnonhsywr Tpytfy m TepuonnaCTtWHoro uarrepnana, a MaribrRNBoe flaancHHc 
cDa^aioT 3* c 1 *" p acanqp c ag w caaropaaorpcaagimepocR m cawopacnzHpfroajcrocsr warcpKana, kotopum 
3anonHRH>r Tpy6y ro TepuonriacT gqB o r o uaTepHana nepcg^ nepexpbrmew 30Hbi HerepueTiraMCTii o6ca^BOft 
KOnoaBbt. 

2. Cnoeo6 ro n.1, oTWwa nmB flcg tcw, tiro b aanecTBe TcjaonjiacTH^Boro Marcpnana HcaomxjywT 
ntvn&nsncH. 

3. CoocoC no nn.l h 2, orjoraaiotE^KftCSi tcu. «ito b aa^ecrec caMopaaorpesajoa^eroca a 
cauopacnnipfncrajeroc* Marepnana mnjaaym CHTB own* mBecmoByro wm ropabOCK 6ypoBuxpa6or. 
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Drawlng(s) [MepreM|: 

XapaKTepucrviKa CMFB 


XapaicrepMCTMKa 

3waMeHne 

1 . BoAO-cweceBoe oTHotueHne cycnetttMH 

0.3 

2. Pacxofl nopoiuKa Ha 1 m 3 oGbeMa, t 

1,8 

3. PacreicaeMOCTb no KOHycy A3HIM, cm 

20,0 

A. n/iOTHOcrb cycneH3Mw, r/cM 

1.8 

5. Bpewfl Havana peaxuHw rwapaTauvw npw 


Temmeparype 20-25°C, mmh 

okoho 90 

6. TeMnepaTypa caMopa3orpeBaHMR, °C 

6onee 100 

7. CqeoneHne ksmha CTpy6oft, MJla 

5.0 

8. ConpoTHB/ieHHe KaMHfl $vtnbTpai|MH BOflw, Mfla 

6onee 60,0 

9. flaBneHne npw pacwupeHMM, Mfla 

AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 X A hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from l A to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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